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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining ^ li^ 

method by which objective materials to be machined can be 

cut-off with high accuracy even in the case the objective i(ft:>^3^r^^|^^ ^-M 

materials to be machined have various laminate structures. ^ - 

SOLUTION: The method is provided with a process where the /ji^'-^^''^' -g 

back face 21 of a planar wafer la including a substrate 15 is - ^ 

mounted with an expand tape 23 having expandability; with the .. /-^^^yT^M^i} . "V^ l^.: 

surface 3 of the wafer la as a laser light incident plane, a light- % -cy^^i^^ 

condensing point P is focused on the inside of the substrate 1 5. 
and laser light L is applied to form a fusion-processed region 13 

by a multi-photon absorption;, by the fusion-processed region ..^.^r. . 

13, a cut-off starting point region 8 is formed on the inside of a :r^^:^u^:;^.^:;^,■c:J^&^■:^ 
prescribed distance from the laser light incident plane along the 
cut-off scheduled line 5 of the wafer la; and, by expanding the 
expand tape 23, with the cut-off istarting point region 8 as the 
starting point, the wafer 1 a is cut-off so that spaces are left 4} 
among a plurality of parts. ' 
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./^ 71/ X *g {± fiRj X. If 1 n s ~ 2 0 0 n s iff $ Ll/^ o 
C 0 0 3 4 1 30 

b „ H ]^ * ft t± ,:^ il T i 

(A) S« : ixy 3 X -'N (ff? 3 5 0 /i m. .^1- g 4 V^) 
(B) 

3t.2g : Ix — -If N d :.YAG-U— if. ., 

jSfi : 1 O .6 4 n m ,. . 
U-if TtX :!? -v HSrffiS : 3 . I 4 x l Q -» c 

■ m^}i^Lmj&m: 1 0 0 k H.z :•. 
^^)\/XM ■ 3 0 n s. : . -.. 40 

mti • 2; 0 11. j.y j^)vx 

U-1f TfeffiH : T E Moo 

: • .. .N. .A :. : 0 5:5.- • < .;• •• : 

. .. C D ) ».^ *^m B ^vn 5,^.B i^ 1 0 0 .in m/ IS>, .: 

i:0 0 3 5J . ; 

0 1 2t±. ±E^{^T©U-lfiraXtc^,0«»r.^nfci^U:ri>.'>rJL/v<p — gst^ 50. 
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ffi«^»i&a L7c0-z?a6S„ ~>Unvi7j:/vi 1 <o gp ?g M fia g ® ^ 1 3 *^ }g fig 5 T 
C 0 0 3 6 ] 

:3 i^SS© JP^ t A* 5 O m . 1 0 0 ;i m. 2 0 0 /i m ^ 5 0 0 /i m \ 1 0 0 0 (i m (D^ 
-ecfc O ± E Ji fi^ * b fc o 

I 0:0;^ 7 ] 10 

> Wi^tf . 'N dV: Y A G Ix — if ©teST^S 1 O 6 4 n m 43 l/^ T . U n > S ;K £D ff ^ 

*^ 5 0 0 /i mCiTO*i^. ->y 3 xaffi^F^gPT'li l^ — -tf 8 0 %J-X±Sig-r S H tfi^ 

*^ 5 o 0 r 2 ^ -r i> U rj >^ -^7 a: /v 11 CD ip {± '3 5 0 /i m <D T' . ^ ?R iK {c i ^5 
jgit MS milE I 3 ^ U r3 -^7 i /V 1 a 4^ jL^t fi U 3 -^r i /N 1 1 CD 

1 7 5> mCDgi5:arlcJgfig^n5o CI © « O S * t± , JP ^ 2 0 0 > m cD 'J 3 

x^N^#%tc-r § i:. 90%w±«:<oT?. u — if u 3 V •> I 1 1 <ort gs-ees 

IK ^ n 5 <D -H *^ T- 0 > « i: A. if S -r ^ <. c O d i: l± , -> U 3 > "i^ ^ i l © gi5 

T' u ^ if ^ ^ OX ? n T , ^^msa^ m i 3 *^ >< u 3 > ^ i i « ^ sp ( o $ d 
u-if*ic.j: 5a^.oMiSi-pj§it.«is«**^^ ? n fc-t o T i± < , Tgsima?® 1^ 1 
3?*v^ ± 0 fig ^ n fc c t I* -r-s o . 20 

C 0 0 3 8] : 

.ft fe:- V 3 > I /N ?r?i-js ft if ® A w ft ti ti^ m ba ^ n;^ c i: >c i D . mmm 

. © fij n AVv^ ij n > I /^ (D S ffi ^ K ffi i: I'J ^ "T c i: tc J; , . ^ M W ^ »? ^ n S 

0 fc>; j§'^i5aSMilE t4 U 3 v ■> ^ O g]5 <D * » fig 2 n . ^ »f ^ cD ^ »f ffi ^. 

^Ctc<v>tDT^, «Wf ^Ji9*^S^ hft s o 
[0 0 3 9 ] .. 

( 3 ) ?S[«««*^/afif ^^{fcSl^O^^ 30 

* (W/cm') t;i±-Z?Mo/^;l/X«S*^ 1 n s Ji^ T « ^ T' P - +f Tfe ^ fis ft "T S c v^^l/Xiii 
^ffii6T®<LT. ^7^^^ IR^ fi <n F«3 cl ^ S . ^ ? ® IR ^5 ^ 

{± > 0il ^ 1 X 1 0 ' ^ ( W / c m ^ ) T' ^ S o ;l/ X i(i « M ^ tf 1 n s IX T *^ {? S b <• . 

1 p s « T * ^ » S b i/^ „ 
[0 0 4 0 ] 

iJI±.. ^^?<SfRtCck t)J&fig^nS55lK«ig?i: bT (l) ~ (-3) (D « ^ Ift b fc 
. affi<0^S^iifi-^^©^M1tfti:^#iabT^BfS^^ <D J; 3 tc JB^^ -m . ^ 40 

(ommm^mm^m^.t . j: *> -ji/h? ft:tiT*. b*^*. warn < »«%«»fr s ii t 

bI ft 5 o . . 

[ 0 0 4 1 ] 

Tftt)-^. U 3 >ft if © <r i;' > F«it<D#J£^B¥^i* A^ e. ft S'ffiO^^U. ( 

1 1 1) ffi (MiPMffi) (11 o).ffi cmzmmmy ic^^r!i:^[^:icmm^s^^i^^ 

0*^§f $ bt^o Sfc. G a As ft if CD|5gffiiSfi£S<ijfi© iri^VK{t^1^I^»i<:A- 
^ ft S S « © ^ l± . (110) dB o fc 7? (qj t ^ »r e :^vM Ige * fig f S CO A< iff S b i/> 
o ^^k:, if:7r-i'7 ( A . I 2 O 3 O ft i: O A^:^''^ ^ SlgiS* # W^^-Sffi© ^ ^ t± , 
( 0 0 0 1) ffi ( C ffi) ^±mt bT (1 1 20) ffi(Affi) ggU^tJ: (1 10 iO ) ffi CM 
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COO 4 ,: 2 3 

^43. 'mW.t LT0lJ^ If Rffi4^^D ± ^ L « Bf g S 1^ ^ fig 

■r^^73 iRi cmKi£. mh^Pmiy 'J a ^m^icisif ^ (i i i ) ate rcTaioi) . m^^ n 
misi^i^mm^m^-r^^yj0iicm.^-t o t x tc u oi 5^ — 3 > 7 ^ 

* s o ... 

r 0 0 4 3 1 • 

TSiW^So ^1 4.tt u-if itaxsa I Q 0 o«tii&«.^STfe«o 10 

. I 6 . 0 4 - 4 ;] ■ . , . .... 

L^-if iPX^B I 0.0 li. U- — If 3fe L^JBI^-r 5 JfciS. 1 .0 1 i: . > - if dt-L O Hi . 

:^ ;l/ X ifi ^ ^ P:gi5 -r ^ /fc 46 ic U —:^ytM i 0 . l ^ *J ffli f 5 U — -If it SfJ jgi ^. l , 0 2 t 
. — if L OSItSlBg:?: W bA^o U — if ^ L ^D^iliDiRl^^ 9 0 ° ^ X. S J: 5 g2 
tt tc it ^"^ u .d' -y 5 -^^ — 1 0 3 t V ^ -< ^ . a < -y ^ = ^ — l o 3 ; T' S It^.^ n. fc U y- ;^. % 
L^.*Jtet-.5 «7tffl Uii/X 1 0 5 i:. 1 0; 5 T'^^^.nfcl^-lf ^:L::^ 

^ n s ^I^ I *f: i *^ ^ g ^ n ^ « s -fe i 0 :7 h . 1 o: 7 ^ x w 73" r&i;{^^ i!i 

16 O X. ffh X 7=: - 1 0 9 i: . « g ^ 1 . 0 . 7 % X » :^ ifil; tbjt 3? "T. -5 .Y M :^.|Rl (C;^;i!lvS -i^v^.; 

fc46 <D Y Ittx 7^ — v»i 1 li:. ^g^i0 7*xifiRrfYiS7jiqjtj:ii:3£-rsz tcogji 

l&^-lir?) /c46<D Z WXt"— >^ 1 1 3 i: \ C n 6 3 0.®;X.-r-.— >? 1. 0-9 , 1 1 i:., .1 IS-.© 20 
^id-^MWr^ X 7^ — v'jijffligis 1 1 5 t ^ Mil So . .• : - . 

CO 0 4 5 ] 

C 7t )S P <D X ( Y ) M 73 iPl ^ l± . An X J* Ife.il^ 1 X ( Y ) tt X t"— v'. 1 0 .9/ ( 
1 I 1) (CJ:»?X(Y) W73fn]fc^Ili^i±SCi:JcJ;'3fT^o Zii^|fi|{i. in X 1 ' 

©Sa3i:iS3<fS:^lRj:&<DT'. ilPX5hf^i«J l fcASfTSU — -If^t LtD m ^ fi^D f5U.]C 
«:5o..J:oT. Zi&X7^-5^1 1 3.* Z $475 IrI fc ^i: C. t j; tt . iTO X o^JfeiK) T © 

C 0 0 4 6 ] , . 30 

\y — fitW 1 0 1 tt/^^l/X U — If ?l6=&^^-r -5 N d : Y A G — •y' T? 3& S « V— IfTt.i^. 
1 0; licffl 1/^ S ii i: j!)^ T- # S U — If i: UT . .c.Ofifi, N d .: YV.0 4b' — lf, Nd : YL 
F U'- lf -^^ i^1f 7 T T U — 1f ' *lt;mj^^ iO X ?t ^.%( 1. tD in X ;!/ 

X l^-lf V^T.V> S *^ ^3fe?®iKJ&iE tl S tirS <i fc.Jb^T- ^ S * ^ a^jlS.U- ••f'jfcTe: 

J: v>„ • • • ■. • ■ 

C P 0 4 7 ] ..' , . . .. . 1 

' U.-lf SnX^M,l.:Q 0 tt ? ^ \JL\ ^:S:^. l 0,7 tl fciP.X:?*^.!^! 1 ^ 

i M H« S fc i6 {C W M 31£ ^ ^ ^-S T S-S ^ 1.1, 7. < ^ ^ ^ a ^' .-y b .5^,.- 10: 

3-R .t;i*)i6ffl u .v x 10 5 i: i:;-3tift,± {c MS:^ n rc ni m jfe m^o l£ — 

i:*.filx.So If — A X :^ U. >y 5? 1. 1 9:fc*^fflrU VX.-l ,0.5 t ©P^tc ^^"-^^ ^.^..5: 40 

- l: 0. :3 .*^E:fi? n S , e X .T^.U '-y.^t 1 .l -9/» ; .Rl ^ Tt^^© ««J,^ J*, b S Or . 

S -r Sr^ ^ ^ b A> O Rl 1g-3te^ (r>,%m <0.fp] ,^..S-/9 0 ° ,^ x. S i 3 IC« B.^ tl T 

-5 > n ig ffl^ jg 1 1 7: 3b> €. mat L Ri ^ isi « e: - A X y <y ^ 1 i. 9- t- ^ ^ *vs . 
ga.L. .inx,«^©'i.o«,K.^.=^.:'7 'T-^fT.s ^.^--^^ .: 

C.O O 4-.. 8l -'- .-■-> •:■ ■ ■•. . / :.• . ■ i - ; 

U — -tf iraX^B 1 0 0 ^ e fci tr-' 4.x U -y,*..! l .9 , ^f-r ^ja^.y::^v:5^^y-^:U^,. 
3 Rtf U.VX 1 0 5 ra tJ^«l±»cES* tifca^^? 1 2 1 RtfiK®tl<V.^ 1 2^ 

3 *<i';^So.gm*^,l .2 1- t-LT t±M,^ tffC C' 0-=* X.^ S o »f ^■.^ ^^-.-l^ 5;.^-^' 
^.Cf.affi.3^^%.fiBW L,fc RlM3t^.<DEIt^« . *itffl,U;>X- I, ,0, 5.. iSf ^ u <-y.;i}';.5 v -. 50 
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1 T? as Mi^, ti , a ^ 7^ - * s „ , 

C- 0 0 4 9 ] 

\y — -^ija j:&m 1 0 .0 {± ^ p>ti:.. a^^? 12 -i av?, ai;>3 ^ nycaM^T^— A;*] ^ n 
sai^r-^f ffissp 1 2 5 t ; w-^-f ioxsa i 0 0 ±tt:^^j®i-r s.^ftsipas 1 2 7 t 

, ^ I z 9 t ^-m ^ ^ o a ^ -t" - ^ J81 a 1 .2; 5 It . ' ji (IS 7^ - ^ ^ a L. T mm m yt 

^'mwT^o c (Dmj^y^— ■^i ^ &ic\^T — i^mm^ I 1 5 z $6x5^ — 1 1 3^*^. 
mM'm r t iz j; d\ wm'yttr>'m'j^tii mx.n-m-m^ i :<o mm 3 3 i 5 r s o .i: o t 

t5f 5(iaa5 1 2 5 It 5!- - ij-^^ * X n -y Ft L T ^ fig "T S'o Sfc, a:#-7^— 10 

c «^«:«S3igi5''i 2 7 til jUi?*?*!. ^"^mMm-^-^ ^ mmm*!^ ^tc ^ - ^. 1 

2 -9 fc3i &n 5 o c J:- 2- g.K'M* . : 

coo 50] ■ ' ' :■ ■ 

1 r 7 Rz^.x:7^-— 1 ii-*5 ^sij#-r c tio j; 'o\ u — iraacr^B 10 o;^ ■ 

t- OO- 5 1] ■ . •- •• r V ■:■ ; .■ . . .: / -. . 

± ]^ b =fc U ^ -If' JiP :x'^-«- 1 ■ Q 0 m V> fc . fi!6 » ^ vS" U - -^f Jn X l^r'ri O 20 

i-^rmmt mi sit. *iiMm^jc0^'^-i> — ■y'iipxTj^te^stts wxm*^^ 

x^'Nla^^-r^M^T^So ^fc, ^16«. HlStC^^nfOi/NlaiD^ffiS-G 
a5 5 o S fe. 0 1 7 li, 0 1 6 tt^^S-^Tfc -^7 X /V I a <DVI- Vr»fMS:t?Vn^VII»lS*^ 

•r .0 T^ ^ S 6 •- . . , 

C 0 0 5 2 ] : 

Ml 5—0 1 7 %#fig-r ^ i: , x>v 1 a li, ^ ^fe«T*^ 0 BSRMt^s&M b T l^vjg, „ g 
1 6«^#M-rsfc\ --^x/N 1 a ©«M.3 lct±m«|.t3?M;r 5^S®W«f^^^-r > S.jbV^ 

s n s <gssT £ ^ o c (D^Br^s^ -T V 5 a. ^^tf'^ x-'N i a o^p»a:ffi.tcrii-3;T 
ss?n5t<t»/^o 30 

CO 0 5.3 ] 

$rc. ■^x-'Nlaa. :^-'y i >'7^— 3 V :7 ^ -y K (JJ(T rOFj i:</^^) 1 9^Sb 
T 1/^ ^ o * H fiS Wm-V'U . O .F ■ 19 < fi'^ te: "32 M • S ^ir'^.^^^'vs©^-^© — T^lRli: 

¥'?T % ifij ^ ft ¥ 0^ Iri t v'r m ^ -s n t ^.^ o.vf .9 « "i' ^ i a ^ ^sBf ^ 

10 0 5 4] 

•.^ fc. 0 l';7.:SrmBg^ .iJiW{^:(S i ) *^S.^.5a«. 1 5 i: . 

i 5 owm 6±icmmztt^rcmmssiu.^^m^ mmn-A it , -mm-^ttn c s i o-z 

) 7b^ «S«r^je^M 1 7 a'.R)'m'l 7 b . Ma'to^S' (W); P, 1 iDffi^W' 1-9: a 

R XS m 2 ci'ffiU S- 1 9 b % W b T o "^f^i*e« « 1 7 a Him ^fi 1 5 <D ^ ffi 6 ± K: 40 

9 a if^ m^m Z H TW -S:;. 1 (O^-WM l g^'a Stf S'iK'l 5 « . M ^l&mm^ 17 a ^ M ffi T 

s j:---5'-te ixit-T^'-if 2 0 "a^teyc o-T s v> iggt^ nr vv^ ^ ^Rgjg^W- 1 

7 b (i Sf<^ 8^ S ;.l .- 7.%^^ 9 a. Jt tc We-2- n T^. »3^ Sf^ je^ S l .7 b 

±.X'^^xm i O gB^«^U- 9'a fc#^S:^:^^ E.l^Wn. 9 -b tl T l/> S o 

^ 2 <OE^^ 1 9 b -BlXSW. I <DW.m.m 1 9 a Mf^^mm 1 7 b ^Hii-r 5 J: oi^WiH 
& n fc^v >*" 2 6 b' K:-^^^^ : 
Co o 5 5]^-"' ' ■■■ ^ .;• : :'■ . • . .- 1 • .• • . - " 

mmm i -7 ^tivLh'-^ ^ rsfx m 2'-<d e r 9 b m ii-(oMfs'K ^^.^f^mit -«-»t;^.^ 
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5 fc T . ^mt&mm 1 7 b oa® crfttj-e. aoasa) A^vsA^-pit 

a i ^ o -T 1/^ -5 o 

[ 0 0 5 6 ] 

h -Vj^k o.Sfc. ^2 0— 02 2M\ -Vr — ^lmT.yam^mm'r^rctbtO'!? x. 1; a ffi 

0 -??,.S 5.o . . • • . . . • . 

[ O 0'-5 7 ■] • . 

-mia^^mT^t^ m-f. •> 1 a <d — T^offiTS -5 2 1 tcffisiito:? -f^vi/Ar 

T- S S±;4^X/^>'K7"-:/23^g«-rS (S 1.020) o ai4^X/^:/F v^—y,2 3:li 10 

^1; t m.^ l£ 3i TJ-IrJ fy^ im^ S c fc J; o T # t/ S t, O T* t. J; tv„ 
[ O -Oi 5 8 I. 

Jgfig-rs (S3. 02 1 (a ) . RitJF ( b ) ) o :C C T'. 02 1 . ( b ) . tt.; . 0. 2. 1- CaO-lC 
^R^tlS'J'Jiy'Nl a<DVIII-VIII»rS^^-r^ffi0T-^2.o -T'&ts-e. ■i'aiyN I a ;«D ffiTj 

o ffi T^* .5 «M 3 43 ifr^ ^m^&^.^ y 5 tc J* )S ^ s mi^ * U- tf ^ AWffi i ut: ».« 

5>/?3 rtSP© m P 'sl^ — -tf^^ L ^MM S ;£L d: t) . » « l. 5 o? SI? 5fc R^tJS'fc , 
U T jg Uffi a ® HI 1 3 ;&}gBeA^;S.o <1 ©JtamsmiSE I 3 A^. -^i/N 1 a .5r^»r.-r SIS©^ 20 
^.KTg'^^l^ 8 i: 5o . i. • : 

r 0:0 5 .9 ] . " . 

d C T- , 0 1 9 » s 0 1: 4 -te-3? ^ n fc.lr' — to I « a 10 0 ^ ffl (/^ T X /V l- a tc-«im 
8 fl^fig-r :a'?4.^5^-r :7: a — ^ — ,h jg, „ ;^j3^ *5lfigJg,^{cfe:t/^T\ -i? 
x/Nl al±. U-1ffinXSB 1 OOcOttB^l 0 7te:. « S 3 * )t ffl U' > X. 1 0 5 fcM 
iRlf « J: SHS-^ n.5 o f . U — If ^ L tt. 'i' x l a co^ffi 3 e.X^St^jttS 

C. 0 0 .6 .0 ] . , ^ ' ■ 

, 0.1.. 4 R^tf 0- r 9 .t . ^.-r. a« 15 . mf^mmm.. \ ira^^x^-vjcM omm. 

mm^ mm \ 7 a r z>* i 7 t t^.s* l t a JSr^a x « ® ijk iP' * j^s.o v -^^^itM^M^ 
^•r 5 u-if5teji 1 0 1 ^.s>^-r s. ( s-i o 1 ) .„ : .. ..- . 

C 0 0 6 1 1 . r 3 : : - i 

«>.a;ffi 3: IS. U -r.^M L: (Om.M M< ^Mm-t:' x. 1 • ai^.tZ iflft 7? -1^1=©.-© id*-^; 

tqiiO.'6^;2;] • .;■ .; i,;. , _/ . • , ,;, • . .- • . ; .:. y_ 

„.^■:fex^7^' I ' ai to^I S S-rl:.;0.-.0 .©/KS.^ li^•Q^7 .<i/. x /n-I a 'fiD S jB-3-;*\#^?te,:ffl. kC^^- 40 

X n K& <^^m:2^:^^mm^^^: (js icO; 5 ). » tM^W ^r ni/c -i? -x /v 1 a gffi:3 .^ »,®j.*;^;f 

1 2 IfcJctJSa^-r^o S»«?12 ltJ;0ffi®*nfcIi®7^— 

l- 2 .S^tc 3i.e.NJlL.S-c :• »® 7?.>^^^ t2;».-3.l,^X,gc®-ir— v^f ffia.^;.i;2.:5.i{i^,;^^^^ i 
l: ;7!'.<D.or« « ^;*V'>.>i V\:l^.<;a;tDla#?3^te.-^^^ t?"— 

a\7:0;.o.5:V •. ■ ' \-. \^ Ul': . ■- ^ : . ■ ..... . .'' vi ^ 

•C 0*0^6. 3-:]., A.- ;i • , •!,- ii. a >. s \- - " .. -/ ... .'. ;.• • <■ ' ^ 

^f..^^S;^^.. b T.-Z;-|fi X .-7^;,— !.i<yl . 1 3jy^ f«l.<Ov^:i& (' S;; 1. di 9<):;a, >C; nifc-i};'' . 
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■ ^^m^i 2 5 titi^T"— ^ ^i:a-:5u^T. ^ K ^ S v :^ 5 ^ -g- ty;am 3' S£ iii ^ t? — 

c tile ^ K) ~ ^ I z 9 ic^wif'^^ ^ > 5 ni&totti^mmti^m^-^ tt^ a 

[0 0 6 4 ] 

± (61 as gp 1 2 7 fc ti ^ «) X r s 1 0 3 T- i^ m s n rc ^ m m. -t? — ii- *^ a tt * n r ^ 

*) . r -^^i!ia7='— ^ a^x t" — i^^jtaigp i i 5 jm n -S o xt^-— . v'^jsiap 1 1 5 i± c id 

Sf^iJfc'Sr^i^ . Z 14 X -r — r 1 3 J: D i 1 a Z Ift 7j tRj fc ^tt.? -ar S ( S 
■r-1 1) -o . 

[ 0 0 5 ] .. : 10 

a 3 fc -r -5 o u if 3t L(om^!k p «.a « i 5 © rt tc & s u^t v> <d •^v. jgat isa- 

3t±affil 5© ep {C © ^ m fiSc ? tl^ o ^ L;T . W»f^«^ 5 m3 <fc ^ tc X 
WXt^— i^l Og^YttXT^ — 1 l^^^iJj^HirTjgiSJaS^Jiei S^ffi SB fiS "T S 

. fe^ 1.^14 wKriFS^ -1^ V 5 fc jti -3 T L T mmmmmm i .3^ jb.^-t set tc i t) , 
w»fM^'r'> 5 u:j»d.«»f^^^ige 8^a« 1 5 ©rt.«5{cmBEr s ( s 113)0 

[ 0 0 6 6 ] ■ : : 

C OX-^ -y S 1 1 3 lc*5 V^ T«. H 2 1. ( b ) ^ n .S' J:- -p^Jj: . ^^MMj^mM 8^^ 

. S 1 5 © JP * (Rl 43 tt^5 ^ »r e ffi 1§E 8 «^^^.L.vA^ S « l 5 O IrI 1 6 J; 0 . 

t «® 2 lHil tc fii«-r « J:^ te Ji^fiE-r 5 o =«l»f ntf . WWS^Sii^ 8:i&-»mr.rt5'©:q'^^^ 20 
J:t)«ffi2 1 fiiJtclSo TJ^fiScf So * fc. C © ^ . ^ g 8 Tb^S^ 1 '5: <D cf" 1 

6 ^^tr J; -5 tc^Wfg^®!^ 8 ^Jgfig-r So C ff) ^ »i ® 8 « 0ij i: L^T. «\ S« 
1 5<D P *:^ i 0 0 II m t L fd m^: ^ W fi ffi JIE 8 ^ 4" vLv^g; Kffi 2 I r *^ 69 if 4 0 /t 

mgg. mW(mj^mi0i:8 (om^^ m^i£ 4 o II mm m tt^ t ^^^^ i - 

[ 0 0 6 7 ] 

nzfm I 8 ^#Bp.-r s x i a i 5 gptc^ST^^^^msv^-jgfiic u rccori^ 

X WWie^mig? StCjaoT-^x/Nl a*SSt<0^-y zTiik^^ 24JC^»f-rS(S5.^2 

2) „ Ji-^^X/'tvKT"— :/2 3^ffa^-»i:SiittcJ;t)«»fSi^ tSM 8 ?l ?i 

JSo^-^ W fin U T . vW W S ^S M.lge:8^^^ i: bT xvs l a ^.IS Sif <0'5^ >y SB 5J;^:2' 4^tc« 
W -r. S.o b T\ X 7« 7^:— ^2 3 ^ ^ ©^S-S-ff tir.s n t ic i O ^^^y 30 

2 4 ® r^.{c r^iH 2 6.:^ s S o c c> t # . as 1 5 a^-^-w ^ n s irw^te-. 
s^-f > 5 tmrji^mrsmm^ 1 7 a Rzf i 7 b fei^^icmKr-sfnso ^ 

[ 0 0 6 8 ] i ; ;.■ : 

i'S^©rtgiit2\ t^ :^ ]^ 0 ti;;S^3f^»^'J§E iZ^TMi^^o^-^ i^/ x^vs i a- 

^':mm tr^-^ m m-toMm f^^:^'^ c/-5. jcijs o ^i^^. « e^^®'!^ ^.'^^ jg^ j^i^iis d;%ti^^^ ^ 
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